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Abstract 
A Mobile Depot (MD) is a trailer fitted with a loading dock, warehousing facilities and an office. The trailer is used as a mobile 
inner city base from where last-mile deliveries and first-mile pick-ups are done with electrically supported cyclocargos. In the
morning and evening it is used to transport shipments from and to a peripheral depot. The MD was developed by TNT Express as 
a response to the challenging urban working conditions: narrow streets, mixed traffic, traffic congestion, congestion charging,
environmental zones, etc. TNT Express tested this innovative concept in Brussels for a period of three months in 2013 as part of
the European FP7 project STRAIGHTSOL.  
Regular TNT Express deliveries and pick-ups in Brussels are carried out from the TNT depot at the Brussels freight airport using
diesel trucks for pallets and using diesel vans for parcels and documents. During the trial period, the parcels and documents 
destined for a part of the inner city were delivered and picked up through the MD.  
This new way of working resulted in a decrease of the number of diesel kilometres from 1.34 km per stop in the Business-As-
Usual scenario to 0.52 km per stop in the Mobile-Depot scenario. This decrease can be linked to a positive environmental impact
with, for example, 24% less emission of CO2 and up to 59% less emission of PM2.5. TNT Express was able to successfully 
integrate the MD in their operations. Service levels dropped slightly mainly due to the additional time needed to load the 
cyclocargos. However, none of the TNT customers complained about the quality of service. For TNT, delivering through the MD 
was twice as expensive as before. However, they feel it is possible to further decrease the operational costs by using the MD at its 
full capacity (the MD was only used at 40% of its full capacity) and by further refining the handling.  
A multi-actor multi-criteria analysis (MAMCA) of the MD concept revealed under which conditions it would become a more 
profitable concept to TNT Express: internalised external costs, higher capacity use and higher drop density. The MAMCA also 
revealed that the benefits are mostly for the other stakeholders, especially society.  
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1. Introduction 
Courier, express and parcel (CEP) service providers operate worldwide networks. The first and last-mile are an integral part of
these networks but can be a real challenge when taking place in an urban setting (www.dhlsupplychainmatters.dhl.com, 24 
March 2014). Urban areas are characterized by narrow streets, mixed traffic and/or congestion. This all makes it difficult to keep
the inner-city deliveries and pick-ups reliable, affordable and fast. At the moment, the majority of these deliveries are done by 
diesel or petrol trucks and vans. In Italy, for example, 88.5% of the freight vehicle fleet runs on diesel and 11.5% on petrol 
(Schoemaker et al., 2006). The number of alternatively propelled or fuelled distribution vehicles is rather low. In 2012, the share 
of renewable energy in fuel consumption of transport (passenger and freight) in the 28 EU countries accounts for 5.1%, varying 
from 0.0% in Cyprus to 12.6% in Sweden (http://epp.eurostat.ec.europa.eu, 24 March 2014). The high share of diesel combustion 
engines in urban freight transport leads to pollution from exhaust emissions which include among others Carbon Monoxide (CO), 
Carbon Dioxide (CO2), Nitrogen Oxides (NOx) and Particulate Matter (PM) (Schoemaker et al., 2006). As a response to this 
negative environmental impact, it is expected that the number of cities with some form of congestion charging or roadway traffic
restraints will increase in the near future which would make the first and last-mile even more challenging. That is why there is an 
interest in alternative solutions that can deal with all these constraints.   
A new transport concept would have to be cost-efficient and allow the service provider to keep the same level of customer 
service. At the same time, it would have to be environmentally friendly, allow avoiding congestion and prepare the logistics 
service provider for toll charging or traffic restraints. A possible example of such a concept is a Mobile Depot (MD) that is used
in combination with electrically supported cyclocargos. An MD is a trailer fitted with a loading dock, warehousing facilities and
an office. In the morning, the trailer is loaded with all inner-city deliveries for that day and is then driven to a central parking 
location. From there, the final deliveries are carried out by dispatch riders on electrically supported cyclocargos.  
The MD concept was tested by TNT Express in Brussels within the framework of the European FP7 project STRAIGHTSOL. 
The goal of the three month demonstration was to assess whether this solution is beneficial to all stakeholders and could be a 
valid option for the future. The purpose of this paper is to present this assessment and to evaluate if and how this concept has a 
future. The rest of the paper is organized as follows. In Section 2, we provide the background to the demonstration. Section 3 
introduces the multi-actor multi-criteria analysis as the applied evaluation method. Section 4 lists the stakeholders, their criteria 
and the weights they attributed to these criteria. In Section 5 we compare the current situation with the demonstration and in 
Section 6 we discuss the results of the multi-actor multi-criteria analysis. Finally, conclusions and possibilities for future research 
are presented in Section 7.  
2. Mobile Depot 
2.1. Courier, express and parcel service operations 
Courier, express and parcel (CEP) service providers provide a service to companies or private persons who want to have a 
particular shipment sent to a particular location within a certain time constraint. The CEP process starts when the service 
provider collects the shipment at the premises of his customer. From that moment on, the shipment is pushed through the 
network of the service provider. The three types of CEP networks, i.e. Express, Courier and Parcel, are not organized in the same 
way (Winkelmann et al., 2009). Parcel services are transports of largely standardized packages and usually have a non-
guaranteed delivery time of two or three days. These standard parcels are usually transported by road based on a (multi-stop) 
network of mostly scheduled delivery trips (Winkelmann et al., 2009). Courier services are generally urgent shipments sent at 
short notice and have the shortest delivery time within the CEP market range of services. They are based on a direct service 
network, without stops. During the transportation, shipments are under constant personal supervision of the driver (Winkelmann 
et al., 2009). Finally, express services are time-sensitive and usually guaranteed by a specific day (usually the next day) and
specific time. The transports are usually consolidated through a hub and spoke network (Winkelmann et al., 2009). It means that
the service provider operates a central hub and distant depots. Each of these depots is directly connected to the hub (often 
through an overnight air connection) but the depots are not interconnected. Once collected, the small package or parcel is taken
to the closest depot, usually by road. At the depot, a bar code label is placed on the consignment that includes all relevant 
information about the shipment. Afterwards, the shipment is carried to the hub. At the hub, the shipment is pushed onto a 
conveyor system equipped with advanced sortation equipment which takes the individual shipments to a specific chute 
representing one destination. From the chutes, the shipments are then manually loaded into cages which are either placed into 
trucks or loaded into containers for aircraft. Once sorted, the shipments leave the hub and are carried to the depot closest 
destination. From there, the final delivery is arranged (www.dhl.com; www.ups.com; www.tnt.com; 24 March 2014).  
CEP service providers subcontract most of their first and last mile activities to local transport companies because of the high
cost of urban deliveries, the fluctuation and seasonality of freight flows and the local regulatory framework (Ducret and Delaître,
2013). Often, there are up to two, three or even four levels of subcontracting. The carriers doing the first and last mile are 
therefore often very small transport companies operating only one or a small number of vehicles (Ducret and Delaître, 2013).  
Transport costs tend to be considerably higher for the first and last mile in comparison to the long-haul leg of the transport due 
to composition and decomposition costs and traffic congestion in metropolitan areas (Rodrigue et al., 2013). Especially the 
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congestion makes it difficult to keep the time constraints. In addition, the traditional freight vehicles that are used for express 
services also cause considerable pollution from exhaust emissions. That is why express service providers are constantly looking
for innovative ways to do the first and last mile and are open to modal shifts that could decrease the transport costs as well as the 
environmental impact.     
2.2. Mobile Depot 
One possible innovative way to do express pick-ups and deliveries in cities is to use a Mobile Depot (MD) which is a trailer 
fitted with a loading dock, warehousing facilities and an office. In the morning, the trailer is loaded with all inner-city deliveries 
for that day and is then driven to a central parking location in the city. From there, the final deliveries are carried out by dispatch 
riders on electrically supported cyclocargos. One expected benefit of this solution is that it would decrease the number of diesel
kilometres as multiple vans are replaced by 1 truck/trailer combination and several electrically supported tricycles. Reducing the 
number of diesel kilometres is also expected to reduce the emission of pollutants. Depending on the type of urban area where the
MD is used, efficiency and time gains are possible which, in combination with the kilometre reduction, can be expected to reduce
the eventual cost per stop paid by the express delivery service provider. 
To our knowledge, the use of a trailer as an MD is new. A list of best practices that was made within the framework of the 
European FP7 project BESTFACT mentions two concepts that relate to the MD. On the one hand, the use of battery-electric 
tricycles and vans for retail distribution is quite popular (London, Paris, Stuttgart-Ludwigsburg, Utrecht, Karlsruhe) 
(www.bestfact.net, 24 March 2014). Apart from that, there are cities where an alternative to a diesel van is used to get shipments 
in and out of the city: in Paris and Utrecht last mile deliveries are done by boat (www.bestfact.net, 24 March 2014). There are
also the older examples of the CargoTram in Dresden (www.dvb.de, 24 March 2014) and the Cargohopper in Utrecht 
(www.cargohopper.nl, 24 March 2014).   
2.3. Mobile Depot demonstration in Brussels 
The MD was used by TNT Express for a period of three months (28 May 2013 – 22 August 2013) to do their pick-ups and 
deliveries in a part of the city-centre of Brussels. It concerns postal code areas 1030, 1040 and 1210 or the municipalities 
Schaarbeek, Etterbeek and Sint-Joost-ten-Node (Fig. 1). It is an area of just over 12 square kilometres which is densely populated 
and highly urbanized. There is no commercial dominance in the area. The area was chosen by TNT Express because of its 
relatively high drop density of small shipments.  
Fig. 1. Map of the Brussels-Capital Region with postal codes 1030, 1040 and 1210 highlighted (Own Production). 
Regular TNT Express deliveries and pick-ups in Brussels are carried out from the TNT depot at the Brussels freight airport 
Brucargo. Two types of vehicles are used for that. Diesel trucks to do the pallet deliveries and pick-ups and diesel vans for 
parcels and documents. The parcels and documents destined for a particular part of the Brussels-Capital Region are loaded onto 
the vans each morning. Around 9 am, the vans start their milk round doing both pick-ups and deliveries. Around 6 pm, they 
return to the depot from where the new parcels and documents leave for their final destination. Because the cyclocargos that are
used in combination with the MD cannot transport big volumes, the pallet deliveries are not further taken into account. 
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For the duration of the demonstrations, TNT Express carried out the last-mile deliveries and first-mile pick-ups in the centre 
of Brussels from an MD (Fig. 2). Each morning, the trailer was loaded at the TNT hub with all deliveries destined for postal 
codes 1030, 1040 and 1210 for that day and then driven to a predefined central location in the Parc du Cinquantenaire. The park
is close to the chosen demonstration area, the depot of the subcontractor doing the cyclocargo deliveries and provides the space
that is needed for the MD to manoeuvre and for the loading and unloading of the cyclocargos. The MD arrived there around 9.15 
am. From there, the deliveries and pick-ups were, depending on the volume of that day, carried out by four dispatch riders on 
electrically driven cyclocargos. During the twelve weeks the MD was tested, 1.292 pick-ups and 5.286 deliveries were done and 
4.534 cyclocargo kilometres and 2.544 truck kilometres were driven.  
Fig. 2. Picture of the Mobile Depot (Own Production). 
3. Evaluation method 
The goal of testing a new concept like the MD for a period of three months is to allow a comparison with how deliveries and 
pick-ups were done before to find out whether the new concept makes a real improvement. When assessing this, it is crucial to 
take into account the various objectives of all stakeholders involved. We have seen in the past that many innovative city 
distribution concepts failed because they only addressed the objectives of one of the stakeholders (Macharis and Melo, 2010). 
Urban distribution centres, for example, tend to meet the objectives of citizens and local authorities by reducing the number of
urban freight kilometres but usually fail in meeting the economic objectives of the private stakeholders (Browne et al., 2005).    
In this paper, we use the Multi Actor Multi Criteria Analysis (MAMCA) to evaluate the use of an MD for inner-city express 
deliveries. This methodology is an extension of the traditional Multi Criteria Decision Analysis (MCDA) (Fandel and Spronk, 
1985; Guitoni and Martel, 1998). MAMCA allows evaluating different alternatives (policy measures, business concepts, 
scenarios, technologies, etc.) explicitly taking the stakeholders that are involved in the decision making process and their 
objectives into account by putting together a value tree for each stakeholder separately instead of only one value tree (MCDA).
The methodology was developed by Macharis (Macharis 2000, 2005 and 2007) and has been used for many applications, mainly 
in transport related decision making problems (for an overview, see Macharis, De Witte and Ampe, 2009). 
The MAMCA consists of two main phases (Macharis, 2005). The first phase is mainly analytical and gathers all the 
information needed to perform the analysis. The second phase is the synthetic or exploitation phase and consists of the actual 
analysis. These two phases are split into respectively four and three steps (Macharis et al., 2009) which are depicted in Fig. 3.
The first step involves defining the problem and determining which alternatives will be evaluated. The second step is a 
stakeholder analysis to determine all relevant stakeholders as well as their objectives. In the third step, these objectives are
translated into criteria and each of the criteria is given a weight that reflects how important the according objective is to the
stakeholder. The fourth step links one or more measureable indicators to each criterion. In the fifth step, these indicators, which 
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can be quantitative or qualitative, are used to evaluate the different alternatives on the different criteria. How a specific 
alternative scores on a specific criterion as well as the weight the stakeholder attributes to that criterion is then aggregated into an 
evaluation table. Once the table is filled in, any MCDA method can be used to assess the different strategic alternatives (such as 
AHP, PROMETHEE, MAVI, ELECTRE, MACBETH, etc.) The multi criteria analysis (MCA) developed in step 5 eventually 
leads to a classification of the proposed alternatives. More important than the ranking, the MCA reveals the critical stakeholders 
and their criteria. The MAMCA provides a comparison of different strategic alternatives, and supports the decision-maker in 
making his final decision by pointing out for each stakeholder which elements have a clearly positive or a clearly negative impact 
on the sustainability of the considered alternatives. The final step of the MAMCA translates the results of the analysis into policy 
recommendations, mitigation strategies and deployment scenarios.   
Fig. 3. Multi Actor Multi Criteria Analysis (Macharis, 2007). 
4. Stakeholders, criteria and weights 
The process of listing the stakeholders, their criteria and their weights was also done for the MD concept like it was tested in
Brussels. Table 1 lists the stakeholders, specifies their role and their interests. Table 2 lists their criteria and the weights they 
attributed to these criteria (based on interviews in the case of the logistics service provider and the local authorities and on
surveys for the shippers, receivers and citizens).  
Table 1. Mobile Depot stakeholder analysis  
Stakeholder Role Interest 
Logistics Service Provider 
(TNT Express) 
-  Initiator and owner demonstration -  Provide as much service possible at the 
lowest cost possible -  Delivers express parcels  
Shippers -  Ships TNT Express parcels -  Want to keep receiving the same service 
at the same price -  Paying customer 
-  Have no choice in type of pick-up 
vehicle
Receivers -  Receive TNT Express parcels -  Want to keep receiving the same service 
even if practical operations are changed -  Companies and individuals in Brussels 
-  Have no choice in type of delivery 
vehicle
Citizens -  People living, working and spending 
free time in Brussels 
-  Want to be able to live their lives in a 
safe and healthy environment 
Local authorities (Brussels-
Capital Region) 
-  Municipality of Brussels -  Improve liveability of the city in terms 
of pollution, safety and congestion 
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Table 2. Mobile Depot criteria and weights   
Stakeholder Criterion Criterion definition Weight 
Logistics 
Service
Providers 
Viability of investment A positive return on investment 27 
Profitable operations Making profit by providing logistics services 25.9 
High level service Receiver and shipper satisfaction 22.8 
Green concerns Positive attitude towards environmental impact 14.8 
Employee satisfaction Employees are satisfied with their work and 
working environment 
9.5 
Shippers Cost deliveries Low out-of-pocket costs for transport 35.1 
High level service Receiver satisfaction 31.5 
Successful pick-ups Punctual and secure pick-ups with no damage 22.9 
Green concerns Positive attitude towards environmental impact 10.4 
Receivers Transportation costs Low costs to receive goods 46.7 
Convenient high level deliveries Deliveries that do not compromise the receiver 
operations 
29.4 
Attractive urban environment Nice and liveable surroundings 14.1 
Green concerns Positive attitude towards environmental impact 9.8 
Citizens Safety Positive impact on road safety 36.7 
Emissions Reduce emissions of CO2, NOx, PM2.5, PM10 31.4 
Urban accessibility Reduce freight transport, less congestion 24.6 
Visual nuisance Less space occupancy by trucks   7.3 
Local
authorities
Quality of life Attractive environment for citizens 61.0 
Network optimization Optimal use of existing infrastructure 22.5 
Social political acceptance Citizens support for measures 9.8 
Cost measures Low costs to implement the measures 6.7 
5. Impact assessment 
A closer look at the criteria listed in Table 2 reveals that some criteria partly or even completely overlap. The criterion ‘high 
level service’ of the shippers, for example, is linked to the ‘convenient high level deliveries’ criterion of the receivers. Although 
the stakeholder point of view is very well suited for the evaluation of the MD concept, this overlap demonstrates that it is not fit 
to collect the data needed to evaluate the MD concept. To overcome that, the stakeholder criteria were categorized into four 
impact areas and linked to measurable indicators (Balm and Quak, 2012). The four distinguished impact areas are: environment, 
society, economy and transport. They are based on the argumentation of Behrends (2011) that stakeholder criteria can be 
categorized according the three dimensions of sustainability and are extended with a fourth one, transport, due to the urban 
freight transport context (Civitas POINTER, 2009).  
For a period of just over 12 weeks, TNT Express deliveries and pick-ups in a particular part of Brussels were carried out from 
an MD with 4 electrically supported tricycles. During that period, data on the selected indicators were collected if possible or
derived, calculated or modelled if they were impossible to measure. To be able to make a comparison with the traditional way of
working, we collected data on the same indicators for the same period in 2012 when a slightly larger area was serviced by 4 
diesel vans. Afterwards, all data were condensed to a weekly average for the same geographic area, per vehicle kilometre or per
shipment if possible. When data were collected through a survey, people were asked for their opinion about both ‘business as 
usual’ (BAU) and the MD demonstration.   
In this chapter, we will compare BAU and the MD demonstration based on the collected data for the four distinguished impact 
areas in order to assess the impact using an MD to do inner-city express deliveries and pick-ups.  
5.1. Environmental impact 
The scale of the demonstration was too small to be able to measure an impact on the air quality in the demonstration area. 
That is why the impact on the emission of pollutants was calculated based on the number of kilometres driven by a specific type
of vehicle using the STREAM emission factors (Den Boer et al., 2011). These emission factors take into account the vehicle 
type, the load factor and the type of road and are expressed in gram or milligram per kilometre. During the demonstration, on 
average, 504 tricycle kilometres and 141 truck trailer kilometres were driven per week. Usually, TNT does not keep track of the
number of kilometres driven during a trip. Therefore, it was assumed that the 2 diesel vans needed to do the deliveries and pick-
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ups in the demonstration area followed the same routes as the bikes and both made the trip between the TNT Express depot and 
the demonstration area. In total, that adds up to 1291 large diesel van kilometres. The road type was considered urban for all 
trips. Load factors for the vans and the electric cyclocargos are not measured by TNT. Therefore, the value for a load factor of
50% was used for all calculations. The truck-trailer combination drove 10 routes each week (between the TNT Express depot and 
the MD parking location. Half of these trips were driven without trailer. That is why the lowest STREAM emission factors were 
used for half of the truck trailer kilometres. For the other half, the average values were used. Table 3 shows the impact of using
an MD for inner-city express deliveries based on these data and assumptions.  
Table 3. Impact of using a Mobile Depot for inner-city express deliveries on the emission of pollutants using STREAM emission factors.
(Own Production).    
Business As 
Usual
Mobile Depot Impact MD 
CO2 (g/vkm) 340 258,5 -23,97% 
SO2 (mg/vkm) 2,6 1,97 -24,23% 
NOx (g/vkm) 1,25 1,85 + 47,78% 
PM2,5 (mg/vkm) 145 59,73 -58,81% 
PM10 (mg/vkm) 30,5 23,77 -22,07% 
5.2. Societal impact 
The main impact for society is the environmental impact which is treated in Section 4.1.  
To know how the public feels about the demonstration, we surveyed people on the streets close to where the MD was parked. 
57 people were personally addressed to answer 8 questions. We explained what an MD is, how it works and we showed a picture 
of it. Only 12 agreed to take part. The other 45 refused to take part because of time constraints and/or because they felt their
opinion on the MD was not relevant because of a lack of knowledge on mobility and logistics. The 12 participating people were 
asked to score their attitude towards inner-city deliveries with diesel vans and towards inner-city deliveries from an MD with 
cargo bikes. Scores could range from 1 (strongly positive) over 3 (neutral) to 5 (strongly negative) (with 2 and 4 in between). The 
MD received an average score of 1.50 whilst the current way of working received an average score of 3.50. We also asked 
people whether or not they believe that the MD concept contributes to (i) a more pleasant neighbourhood, (ii) a better 
accessibility of the neighbourhood, (iii) improved traffic safety and (iv) less physical and visual nuisance in comparison to the
use of diesel vans. People believe that the use of the MD and the cyclocargos will have a positive effect on all of these topics.
They strongly believe the use of an MD and cyclocargos will have a positive impact on the visual and physical nuisance caused 
by freight traffic (average score of 1.92). A more pleasant neighbourhood and a better accessibility score 2.00 and 2.08 
respectively. People are less sure about the positive impact on traffic safety (average score of 2.27).  
Using an MD to do deliveries and pick-ups has its impact on two types of employees. First of all, the planners working at the 
depot of TNT Express at the airport have to adapt to the new concept. Secondly, the dispatch riders have to operate from the MD
instead of from a fixed depot. Both groups were surveyed to know the impact of the MD concept on employee satisfaction. In 
total, six planners and five dispatch riders were surveyed, in both cases all employees involved. They were asked to score their
attitude towards their current way of working and towards working with or from the MD. Scores could range from 1 (strongly 
positive) over 3 (neutral) to 5 (strongly negative) (with 2 and 4 in between). On average, the current way of working scored 1.80 
and the MD demonstration 3.40. Among the planners, the current way of working scored 1.80 and the MD demonstration 3.50. 
Among the dispatch riders, the current way of working scored 1.80 and the MD demonstration 3.30.   
The final impact for society is the spatial consumption. We calculated the spatial consumption needed for one week of 
deliveries and pick-ups. The weekly average number of stops during the demonstration was 457 stops for deliveries and 87 stops 
for pick-ups. We considered the space needed at the TNT depot, the space needed on the road for driving and the space needed 
for making the stops. Delivering with vans requires 8858.1 m² a week compared to 2461.1 m² when using the MD.  
5.3. Transport impact 
In this section, through a number of selected parameters, criteria and indicators, a preliminary assessment of the 
demonstration’s transport related attributes is done.  
Delivering through the MD has an impact on the punctuality of the deliveries and pick-ups. In the before situation, 95.27% of 
the shipments was delivered on time whilst during the demonstration only 87.56% was delivered on time (wrong addresses, 
companies that are closed or people that are not at home are not taken into account here). According to TNT Express, the lower 
degree of punctuality can partly be attributed to the fact that this was a demonstration project and both TNT Express and its 
subcontractor had to adjust their operations. The histogram below (Fig. 4) shows the times of the day a delivery or pick-up is 
made. It clearly shows that more shipments are delivered and picked up before lunch hour when it is done with diesel vans. This
can be explained by the MD trip between the airport ant the parking location and by the additional handling needed to load the 
cyclocargos.
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Fig. 4. Average distribution of the number of stops over time (Own Production).    
Being delivered through the MD does not impact the supply chain visibility and information availability. The senders and 
receivers in Brussels were to fill in an online survey to know whether the use of the MD impacts their customer satisfaction. 
They received a flyer with a link of the dispatch rider during the demonstration but none of them filled in the survey. This might 
indicate that none of them were dissatisfied with the provided service or noticed a difference with the previous way of working.
TNT Express also did not receive any complaints.   
5.4. Economic impact 
In the short run, using an MD will not influence the operating revenues as senders cannot choose whether or not their 
shipment will be delivered through the MD. During the demonstration, there was an increase in operating costs. Doing the 
deliveries and pick-ups through the MD is twice as expensive compared to the initial situation with vans. It comprises the cost for 
the bicycle deliveries, for the truck for the MD transfer, for loading the shipments onto the cyclocargos by the bicycle courier
service provider and the extra cost for late pick-ups and heavy and outsize shipments. It also comprises additional warehouse and 
infrastructure costs, i.e. the depreciation and the cleaning of the MD, the cost for the parking ban (so that other vehicles do not 
block the road for the MD) and the rental of the parking location. Apart from the operating costs, also the high investment costs
to develop and manufacture the MD have to be taken into account.  
6. Multi-actor multi-criteria analysis 
6.1. Scenarios 
In total six scenarios were formulated to be compared with Business As Usual (BAU). One of these scenarios was the 
demonstration. The other five scenarios were defined in close collaboration with TNT Express.   
The scenarios used in the MAMCA analysis are: 
x Business As Usual (BAU): Inner-city TNT Express deliveries and pick-ups from the airport depot with diesel vans 
x Scenario 1 (S1): One MD for postal codes 1030, 1040 and 1210. This is the scenario as tested during the demonstration. 
The MD was used at 40% of its full capacity and for TNT Express deliveries and pick-ups exclusively 
x Scenario 2 (S2): One MD used at 90% of its full capacity and for TNT Express deliveries and pick-ups exclusively 
x Scenario 3 (S3): One MD used at 90% of its full capacity and for TNT Express deliveries and pick-ups exclusively under 
a congestion charging scheme with a (low) toll of € 1,00 per km  
x Scenario 4 (S4): One MD used at 90% of its full capacity and for TNT Express deliveries and pick-ups exclusively under 
a congestion charging scheme with a (high) toll of € 2,40 per km  
x Scenario 5 (S5): One MD used at 90% of its full capacity for both TNT Express and other express service providers 
x Scenario 6 (S6): Multiple MDs used at 90% of their full capacity for all TNT Express deliveries and pick-ups in the 
Brussels-Capital Region 
6.2. Results 
Based on the input of the stakeholders, the demonstration and some calculations/modelling, a multi-actor view could be 
constructed and analysed (Fig. 5). We chose to use the GDSS PROMETHEE method to do the MAMCA. The interpretation of 
Fig. 5 is as follows: the actors are represented by vertical lines and the alternatives (scenarios) are displayed as horizontal line 
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graphs. The intersection of the horizontal alternative line graphs with the vertical stakeholder lines shows to what extent the
alternative contributes to the objectives of this stakeholder.   
Fig. 5. Multi-actor view MAMCA  
From the graphical representation of preferences shown in Fig. 5, it can be concluded that BAU (Business as usual) does not 
address the objectives of the societal stakeholders (i.e. citizens and the Brussels-Capital Region) while it does score relatively
high for the economic stakeholders (i.e. TNT Express, Receivers and Shippers), especially for TNT Express. It means that a new 
solution should be able to keep addressing the objectives of the economic stakeholders while also addressing the ones of society.
It is clear that the demonstration (S1) as it was carried out does not do that. Overall, it appeals the least to the objectives of the 
different stakeholders. The categorisation into economic and societal stakeholders also makes sense when evaluating the other 
scenarios. The economic stakeholders rank the different scenarios in the same way, except BAU, which is ranked first by TNT 
and only third or fourth by the shipper and the receiver respectively. Also the societal stakeholders have similar preferences.
They only differ in how they rank S6 (multiple MDs) and S5 (multi-LSP MD). The toll scenarios (S3 and S4) address the 
objectives of the Brussels-Capital Region much better than the objectives of the citizens. Overall, it can be said that the toll
scenarios score best. They address the combined objectives of all the stakeholders in the best way. That does not mean, however,
that these are the scenarios with the best chance of a consensus. That consensus is best reached by S2 (MD at 90%) which is 
shown by the fact that the S2 line has the least peaks and troughs.  
A further analysis can be obtained by looking at the individual stakeholders. When we focus on TNT Express (Fig. 6), it is 
again very clear that for them BAU scores better than any of the other scenarios while the demonstration scores very badly in 
comparison. The other scenarios, except for S6 (multiple MDs) score better than the demonstration because some of the barriers 
for making the MD successful are taken away. In S2 (MD at 90%), the MD is used at almost full capacity, in S3 and S4 (the toll 
scenarios) they are rewarded for the environmental gains they create by using the MD and in S5 (multi-LSP MD), the drop 
density is increased. These interventions increase the score on their two most important criteria: viability of investment (weight 
27.0%, Table 2) and profitable operations (weight: 25.9%, Table 2). The contribution to the green concerns of TNT Express of 
S2-S5 also adds to the fact that these scenarios score relatively high.    
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Fig. 6. Mono-actor view MAMCA TNT Express (Own production).. 
When we have a look at the other economic actors (i.e. Shippers and Receivers), it is clear that the demonstration does not 
appeal to them either (Fig. 7 and Fig. 8). Similar to TNT Express, S6 (multiple MDs) also does not score well. The other 
scenarios do have an added value compared to BAU which can be found in the contribution to the green concerns, the lower 
delivery/transportation cost and/or the attractive urban environment.  
Fig. 7. Mono-actor view MAMCA Shippers  
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Fig. 8. Mono-actor view MAMCA Receiver  
Using an MD does address the objectives of both societal actors (i.e. Citizens and the Brussels-Capital Region, Fig. 9 and Fig.
10). Opposite to the economic actors, the demonstration already scores considerably higher than BAU. The variations to the 
demonstration score even better mainly because they address the objectives of lower emission of pollutants (which is captured by
the objective ‘a good quality of life’ for the Brussels-Capital Region) and urban accessibility (or network optimization) in a 
better way. The high citizens’ score for S6 (multiple MDs) is also caused by the contribution to their ‘traffic safety’ objective 
which they gave a weight of 36.7% (Table 2).   
Fig. 9. Mono-actor view MAMCA for Citizens 
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Fig. 10. Mono-actor view MAMCA for Brussels-Capital Region 
7. Conclusions 
A Mobile Depot (MD) is a trailer fitted with a loading dock, warehousing facilities and an office. The trailer is used as a 
mobile inner city base from where last-mile deliveries and first-mile pick-ups are done with electrically supported cyclocargos.
In the morning and evening it is used to transport shipments from and to a peripheral depot. To know whether this innovative 
concept can help to keep or make inner-city deliveries and pick-ups reliable, fast and sustainable TNT Express tested an MD for
a period of three months in Brussels.  
The MD demonstration by TNT Express in Brussels was a successful demonstration. TNT succeeded in integrating the 
concept in their operational structure in Brussels. Even though the punctuality dropped from 95% to 88%, there were no 
complaints by senders or receivers about this new way of working. Emissions of pollutants dropped significantly, from 24% for 
CO2 up to 99% for PM2.5 emissions. The number of diesel kilometres decreased from 1291 van kilometres per week to 141 
weekly truck kilometres. 
It remains unsure, however, whether and how TNT can further operationalize the MD. The dispatch riders prefer working 
from their own depot. Planners of TNT also prefer to work with the vans, mainly because the MD solution is more expensive. 
Apart from the investment cost, which was partly covered by the European Commission through the STRAIGHTSOL project, 
operations during the demonstrations were 2 times more expensive than the regular operations.  
To be able to fully assess the possible future of the MD, a multi-actor multi-criteria analysis was done comparing business as 
usual with the demonstration and 5 possible future scenarios. Based on this analysis it can be concluded that the objectives of the 
economic stakeholders (i.e. TNT Express, shippers and receivers) are fairly well addressed by BAU while the objectives of the 
societal stakeholders (i.e. citizens and local authorities) are better addressed by the MD scenarios. Overall, the demonstration as 
it was carried out does not score well for any of the stakeholders. The toll scenarios address the combined objectives of all the
stakeholders the most. The scenario with the best chance of a consensus, however, is the scenario where nothing is changed to 
the demonstration except for the used capacity of the MD (from 40% during the demonstration to 90%). A further analysis of the 
individual stakeholders shows that the viability of investment and profitable operations criteria of TNT Express have to be met
better for the MD concept to become really interesting. The analysis of the scenarios shows that this can be done by using the 
MD at full capacity and by increasing the drop density. The MAMCA also showed that when using the MD, TNT Express does 
create benefits for the other stakeholders for which it is not compensated. Internalising the external costs could do that for 
example. Based on our results, it would be interesting to further test the MD under these new conditions. 
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